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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims 1-9 and 15-17 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

3. Claims 1-3 and 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Applicant's admitted prior art in view of Ishigami et al. (U.S. Patent 6,452,634). 

Regarding claim 1, the admitted prior art discloses in Figs. 15A and 15B a 
charge transfer device comprising: a semiconductor substrate (101); a charge 
transfer path formed in the semiconductor substrate and made of a first 
conductivity type semiconductor layer (105); and a plurality of charge transfer 
electrodes formed near above the charge transfer path (121 ). However, the prior 
art fails to teach a first pulse signal generator circuit for applying a either a first 
pulse signal train for n-phase (n being an integer larger than 1) driving of charges 
in the charge transfer path to the charge transfer electrodes or a second pulse 
signal train for (n + 1 )-phase driving of charges in the charge transfer path to the 
charge transfer electrodes. 

Referring to the Ishigami et al. reference, Ishigami et al. discloses in Fig. 
17 a charge transfer device comprising a first pulse signal generator circuit for 
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applying either a first pulse signal train for n-phase (n being an integer larger 
than 1) driving of charges in the charge transfer path to the charge transfer 
electrodes or a second pulse signal train for (n + 1)-phase driving of charges in 
the charge transfer path to the charge transfer electrodes (paragraphs [0136]- 
[0139] and [0147]-[0149]: n-phase being 2 and (n + 1)-phase being 3). 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have combined the teaching of using a first 
signal generator for applying a first or second pulse signal train to the charge 
transfer electrodes as taught by Ishigami et al. with the charge transfer device as 
disclosed by the admitted prior art in order to provide a charge transfer device 
which can reduce an output period without changing a drive frequency. 

Regarding claim 2, the admitted prior art discloses in Figs. 15A and 15B a 
charge transfer device comprising: a semiconductor substrate (101); a charge 
transfer path formed in the semiconductor substrate and made of a first 
conductivity type semiconductor layer (105); and a plurality of charge transfer 
electrodes formed near above the charge transfer path (121 ). However, the prior 
art fails to teach a second pulse signal generator circuit for applying either a first 
pulse signal train for n-phase driving (n being an integer larger than 1) of charges 
in the charge transfer path to the charge transfer electrodes or a third pulse 
signal train for (n x m)-phase driving (m being an integer larger than 1) of 
charges in the charge transfer path to the charge transfer electrodes. 
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Referring to the Ishigami et al. reference, Ishigami et al. discloses in Fig. 
10 a charge transfer device comprising a second pulse signal generator circuit 
for applying either a first pulse signal train for n-phase driving (n being an integer 
larger than 1 ) of charges in the charge transfer path to the charge transfer 
electrodes or a third pulse signal train for (n x m)-phase driving (m being an 
integer larger than 1 ) of charges in the charge transfer path to the charge transfer 
electrodes (paragraphs [0077], [0078], [0083], and [0084]: n-phase being 2 and 
(n X m)-phase being 4). 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have combined the teaching of Ishigami et al. 
with the charge transfer device of the admitted prior art in order to decrease 
power consumption and increase the maximum transfer quantity of signal 
charges. 

Regarding claim 3, the admitted prior art discloses in Figs. 15A and 15B a 
charge transfer device comprising: a semiconductor substrate (101 ); a charge 
transfer path formed in the semiconductor substrate and made of a first 
conductivity type semiconductor layer (105), the charge transfer path having first 
barrier layers having a high potential and first well layers having a low potential, 
disposed alternately (Fig. 15A, t1); a plurality of first and second charge transfer 
electrodes alternately formed near above the first barrier layers and first well 
layers of the charge transfer device (121 and Fig. 17); and a plurality of charge 
transfer electrode pairs each having adjacent first and second two charge 
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transfer electrodes connected together (Fig. 17). However, the prior art fails to 
disclose a third pulse signal generator circuit for applying either a fourth pulse 
signal train of two-phase for 2-phase driving of charges in the charge transfer 
path to two charge transfer electrode pairs or a fifth pulse signal train for 2k-pulse 
driving or more of charges in the charge transfer path to the charge transfer 
electrode pairs. 

Referring to the Ishigami et al. reference, Ishigami et al. discloses a 
charge transfer device comprising a third pulse signal generator circuit for 
applying either a fourth pulse signal train of two-phase for 2-phase driving of 
charges in the charge transfer path to two charge transfer electrode pairs or a 
fifth pulse signal train for 2k-phase driving or more of charges in the charge 
transfer path to the charge transfer electrode pairs (paragraphs [0077], [0078], 
[0083], and [0084]; coL 8, lines 16-20: 2-phase being 2 and 2k-phase being 4). 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have combined the teaching of Ishigami et al. 
with the charge transfer device of the admitted prior art in order to decrease 
power consumption and increase the maximum transfer quantity of signal 
charges. 

Regarding claim 15, the admitted prior art in view of Ishigami et al. 
discloses all the limitations as previously discussed with respect to claim 1 as 
well as Ishigami et al. further disclosing in Fig. 17 a charge transfer device 
wherein the charge transfer path is a horizontal charge transfer path and the first 
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pulse signal generator circuit applies either a first pulse signal train for n-phase (n 
being an integer larger than 1 ) driving of charges in the horizontal charge transfer 
path to the charge transfer electrodes or a second pulse signal train for (n + 1)- 
phase driving of charges in the horizontal charge transfer path to the charge 
transfer electrodes (paragraphs [0136]-[0139] and [0147]-[0149]: n-phase being 2 
and (n + 1)-phase being 3). 

Regarding claim 16, the admitted prior art in view of Ishigami et al. 
discloses all the limitations as previously discussed with respect to claim 2 as 
well as Ishigami et aL further disclosing in Fig. 10 a charge transfer device 
wherein the charge transfer path is a horizontal charge transfer path and the 
second pulse signal generator circuit applies either a first pulse signal train for n- 
phase driving (n being an integer larger than 1) of charges in the horizontal 
charge transfer path to the charge transfer electrodes or a third pulse signal train 
for (n X m)-phase driving (m being an integer larger than 1) of charges in the 
horizontal charge transfer path to the charge transfer electrodes (paragraphs 
[0077], [0078], [0083], and [0084]: n-phase being 2 and (n x m)-phase being 4). 

Regarding claim 17, the admitted prior art in view of Ishigami et al. 
discloses all the limitations as previously discussed with respect to claim 3 as 
well as Ishigami et al. further disclosing a charge transfer device wherein the 
charge transfer path is a horizontal charge transfer path and the third pulse 
signal generator circuit applies either a fourth pulse signal train of two-phase for 
2-phase driving of charges in the horizontal charge transfer path to two charge 
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transfer electrode pairs or a fifth pulse signal train for 2k-phase driving or more of 
charges in the horizontal charge transfer path to the charge transfer electrode 
pairs (paragraphs [0077], [0078], [0083], and [0084]; col. 8, lines 16-20: 2-phase 
being 2 and 2k-phase being 4). 

Allowable Subject Matter 

4. Claims 4-6 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

5. The following is a statement of reasons for the indication of allowable subject 
matter: prior art fails to fairly teach or suggest a charge transfer device, in combination 
with all the other elements claimed, a charge storage region formed adjacent to the final 
stage of the charge transfer electrodes for temporarily storing charges transferred in the 
charge transfer path; and a charge detection region for detecting an amount of charges 
stored in the charge storage region. 

6. Claims 7-9 are allowed. 

7. The following is an examiner's statement of reasons for allowance: prior art fails 
to fairly teach or suggest a charge transfer device, in combination with all the other 
elements claimed, a charge storage region formed adjacent to the final stage of the 
charge transfer electrodes for temporarily storing charges transferred in the charge 
transfer path; and a charge detection region for detecting an amount of charges stored 
in the charge storage region. 
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Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Commentsi on 
Statement of Reasons for Allowance." 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather R. Long whose telephone number is 571-272- 
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7368: The examiner can normally be reached on Mon. - Thurs.: 7:00 am - 4:30 pm, and 
every other Fri.: 7:00 am - 3:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Ometz can be reached on 571-272-7593. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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